alpha-thrombin rapidly induces tyrosine phosphorylation of a novel, 74-78-kDa stress response protein(s) in lung fibroblast cells.
We demonstrated previously that exposure of CCL39 lung fibroblasts to alpha-thrombin rapidly inhibits interleukin 6-induced tyrosine phosphorylation of signal transducers and activators of transcription 3 (Stat3). While studying the cross-talk between alpha-thrombin and interleukin 6, we observed that the phospho-specific (tyrosine) anti-Stat3 antibody specifically cross-reacted with a 74-78-kDa protein(s) in alpha-thrombin-treated cells. In this study, we demonstrate that in alpha-thrombin-treated CCL39 cells, the 74-78-kDa protein(s) rapidly undergoes tyrosine phosphorylation. The phosphorylation by alpha-thrombin was detected as early as 5 min and reached a maximum at 15 min; however, low levels were present at 2 h. alpha-Thrombin receptor agonist peptide (SFLLRN) induced its tyrosine phosphorylation, suggesting that alpha-thrombin mediates the effects via protease-activated receptor type 1. Anti-Stat3 antibodies specific to different regions of Stat3 failed to recognize the 74-78-kDa protein(s), suggesting that it is unrelated to Stat3. Cell fractionation experiments showed that it is localized to the cytoplasm. Mass spectrometric analysis of the immunoprecipitated protein showed that the 74-78-kDa protein(s) is related to glucose-regulated protein 75 (GRP-75), a member of the heat shock/stress-response protein family. Consistent with these data, we observed tyrosine phosphorylation of GRP-75 in alpha-thrombin-treated cells. Exposure of cells to pervanadate, a stress-inducing agent, stimulated its tyrosine phosphorylation; however, cytokines and growth factors were ineffective. This is the first report of tyrosine phosphorylation of GRP-75-related stress protein(s) by alpha-thrombin and suggests that this pathway may contribute to the ability of alpha-thrombin to prevent apoptosis in cells exposed to stress or in the injured tissue.